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producing insects have however failed. Nevertheless, the most
reasonable hypothesis is that the stimulus is chemical. In a few
cases the stimulating substance may be introduced by the mother
insect when she thrusts her egg into the plant tissues, but it is
certain that in most cases the stimulus emanates from the egg or
larva. However, what we are primarily concerned with is not
whether the stimulus is chemical or not, but with the formation
of these highly specific structures in response to specific stimuli.

Moreover, the production of galls demonstrates that the poten-
tiality of morphogenetic response possessed by the plant cells and
tissues is vastly greater than those normally realized in the
development of the plant. A similar reserve of possible morpho-
genetic responses could be exemplified by many experiments
consisting in altering the usual course of embryonic development
in animals. Thus we see what far-reaching alterations in adult
structure and functioning can be produced by a single gene
mutation. This may directly alter the potentiality of structural
response by the embryonic cells, or may cause them to produce
new morphogenetic stimuli for other parts to which these respond
in complicated organized ways which have never before been
evoked in the evolutionary history of the organism.

Consideration of the morphogenetic stimuli operating in normal
embryonic development leads us back to the morphogenetic
fields. Such fields are an example of biological fields, which we
encountered in chapter n, and are to be conceived as regions
characterised by some organization of physical, chemical or physio-
logical processes, generally exhibiting a decrement of Intensity
from some point. This point may be more or less centrally
situated, as in the fields determining the limb rudiments of the
Amphibia, or at one end of the gradient as in the many axial
gradient fields studied by Child, or the dorsoventral gradient field
of the amphibian egg. A field may extend over a single cell
only. The undeveloped egg, as already described, carries a
morphogentic field; the factor responsible for differentiation within
a single tissue cell must also be an intracellular field. Very often,
however, the field extends over a region comprising a large number
of cells. In this case we must conceive of the field as characterised
by some spatial continuity of specific activity of the cells made
possible by their organic connection with one another. The region
carrying a morphogenetic field, whether extending over a single